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(54) CODE DIVISION MULTIPLE ACCESS EQUIPMENT 

(57)Abstract: 

PURPOSE: To reduce the transmission error rate of 
plural CDMA equipments present in a transmitter. 
CONSTITUTION: On a transmission side, so as to 
orthogonalize the spreading codes of a spreading code 
generation part 1 1 for transmission data, the orthogonal 
codes of an orthogonal code generation part 12 are 
multipled in a code product generation part 13 and the 
spreading codes are generated. In spreading modulation 
parts 14-1-14-K, the spreading codes generated in the 
code product generation part 13 are used and the plural 
transmission data are spread. The respective 
transmission data are added in an addition part 15, 
superimposed on carrier waves in a multipled product 
modulation part 1 7 and radio transmitted. On a reception 
side, the base band signals of carrier wave components 
are extracted in a low-pass filter part 24. The spreading 
codes of the spreading code generation part 25 and the 
orthogonal codes of the orthogonal code generation part 
26 are multipled in the code product generation part 27 

and the spreading codes are generated. In a correlation arithmetic operation part 28, the 
correlation arithmetic operation of the base band signals and the spreading codes is performed 
and a correlation arithmetic value is outputted as demodulation data. 
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(54) [^1110^$*;] n^^wi^Tvmm&m 



(57) [g^] 

[ifl^] Mfistciiafi#fi-rscDMAg«©eM 

- v&m'f-^mm^ifr^ tab, as^n- F^g^fe 
F^^feit-rso mmMmm 1 4 - 1 ~ 1 4 - k 

2 4T«Mrgit^^©-^-X/r^Ffi^f*^jE&tB$tl2.o ffi 
i(3-F58^fegP2 5©ffii(3-Ftit323-F58^fegP2 
6©[t323-Fta. 3-Fa^feitgP2 7TflW$tlT 




ffi-r s Mix - ^ ffl tc>rf L /cs ti^ -r s ^Mfi/i m 

St. 

Ilfft2«»fi#ffi-r 2. Mix - ^ ffl tc^f L - F 

t«»fi#ffi-rsMt2Mfix-^ t©sw^^tiWf 

Mt2-^-x/ ^ y Ffi^f t «Mrg*^ 6 mmm9mm.(om 
tmmm^^f^m l rMi-r s Mfifi^f ^feit^ s t mn 

Sfifi|J^^a^ 

Sfi L fcmmmmMmnmnrnm)^ e. -^-x/ f if 
«©sfix- ^ ^ftit -r s sfix - ^ ftit^ g t . 
mmm^iotm^- F^ftitL/cx-^ 
ffi-r s Mix - ^ ffl tc>rf L /cs ti^ -r s ^Mi/i m 

^r©ffii(3- F©*$©S»fS©it323- F^ftitL/c 
x-^ t©fl»:^ff(/\ ^«»fi#ffi-r2.Mix-^ffl 
tc?ffSL/cffii(3- F^^feitL. F tllfft2-^ 

-x/r^ Flp«©Sfix-^ t ©flW^^-ti^^'titf o 
T. «»fi#ffi-r2.Mix-^©Sfix-^«Sfit L 

[0 0 0 1] 

T^ CDMAti/^d) jlfi, /^-y-f;i/jlfi^?- 
-E~x aXT^ PCSti/^d) &t;xVi>'^;i/-b;i/^# 

^ a^»)jlfitc*3(t2. C DM AjlfitcMV^S t©T 

35 oT. 1 ^©Mi/irttc«»fi©Mix-^*^#ffi-r 

2. t §©=F?ij>t^<i Si^W^giiS-r 2. i ^ L/C C DM A 
[0 0 0 2] 

[«©e«] CDMAjlfit^*3tt2.CDMAS«t L 

So 

: Joint Technical Committee (JTC) 1-5 (19 9 
3—1) Phoenix (M) Donald Grieco, Gary lomp and 
Kourosh Parsa # i^Xxl^^-v^^'^^'f 
-if-fi^ay [ Radio System Characterization (Respon 
se to JTC(AIR)/93.05.13-133R1)] " JTC(AIR)/93. 11.0 
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1.41 3. P. 22-27 

llfft23S:«©C DMASBTa. 1 -3©Mi/it^eMx- 

^fflx-^&t;MfPx-^t^ «»fi#ffi-r2.Mi 

x-^ffltc^ffSL/c. ^-ti^^'tiH^r©M««^ (Pseudo 
noise. OTPNtv^d) 3- Ftc iSffifcn- F^ft 
it-rSo ^-LT. Mix-^t^*3tt2.eMx-^. ^ffl 

x-^&t;MfPx-^©«»fi©Mix-^ cine. 
©PNffii(3-Ft©fi»:^^-tiWf(/\ rasiiL 

iO a. eMx-^t^fflx-^t^OTL/cfi^f^[t32L 
/c«MS©^tifi^f ^eMx-^ tMfPx-^ t ^ 

^fflx-^&t;$wx-^t. «»fi#ffi-rsM 
fix-^ ©jlfi^tf o Ti/^s o 

[0 0 0 3] 

[58Hi§*^»?*Lcid t^rsSS] L*^La*^e.. 

CDMA s«T ai^© i ^ a PbIS*^ 35 D , ^- ti^»?*-r 

20 Scl t^^BllTa&o/co «©CDMAgBTa. I'D 
F t LT P N3- F©<i ^ a#it323- F^ffl(/^/cig 

ffi-rs«»fi#ffi-rsMix-^tcif3. a&s i ^©m 
fi/i©a&s i^©Mix-^tc#iL/ct§tc, ^Mi 

/i©ffi©^T©Mix-^^5r^t^^S'r2. cl t 

^-©/cii. c:©^S$tia(/^Mix-^*^=F?ij>rS 
t LTSfix-^t^DW^tiS/cii. Mi/i©Mix- 
^©S*^^<a2.iss\ =F?M*^^<aD^ Sfix-^ 

[0 0 0 4] 

[SS^»?*-r2./ci6©^g] *58BI5a. llfft2SS^» 
m-^f^m^. Mix-^^. ei©Mix-^iDMrS 

Slf«©iSv^ffii(3-F^fflV^Tffii(L. eitl^-t-X 
>^y F©Mifi^f t LTissiiis^/i-LTMi-r 2. C D 

MA75-iS:^ffl(/^/cCDMASW^*3(/^T. MifJjt^^ ffi 

i(3-F^feit^g. -^-x/r^Ffi^f^feitm msm 
mm^'^mmlm'^. mmmv^. sfix-^ftit^ 

^0 fiSc^ga. Mi/iH^r©ffii(3-F^ftitL/cx-^ 

s^Mi/iH^r©ffii(3- F©*$©s»fS©it323- 

F^ftitL/cx-^ t ©flp:^tf(/\ ^«»fi#ffi-r2. 
Mfix- ^ m tc^fS L /cMt2ffii(3 - F ^^feit-r St© 

tSdSo -^-x/r^Ffi^f^feit^ga. ilfft2«»fi#ffi 
■r sMix-^ffltcmL/cffii(3- F t «»fi#ffi-r 
2. ilfft2Mix-^ t ©flW^^-ti^^'tiff o T^-x/r^ 
Ffi^f^^feitL. $e>tc, Mifi^f^feit^ga. Mt2-^ 
-x/r^ Ffi^f t«Mrg*^e. R Fif«©Mt2Mifi^f^ 
50 ^fejt-r2.t©Ta&2,o Sfix-^ftit^ga^ SfiL/c 



2 



3 

[0 0 0 5] 

^^(Dxtimmf-^ii. ^-ti^^'ti©ffii(3- Ftc i -3 

X 1 xav-r-fx 1 ©i/y;P;i/) ^/c D Kimt^iiAWL 
3-F©ft$*^-S©t©^fSfflL/cJiia-^#^2.o - 
ISe^M^ t L T. #it32©ffii(3 - F ^ffiffl L /£ t § 

it32©ffii(3-F^ffifflL/cigi^a. 1 -3©Mfi/itc|o 
V^T«Sfi©Mfix-^*^it32©ffii(3-F»OTTa& 

a— ifmtMfix-^ 1 iyyt^j]y'^fc'^icmtmm 

Ta. ffii(3-F^feit^gt^*3(/^T. 1 i/yiP;i/^^©ffi 
i(3-Fck[i](t) (fiL. iaMfi/i. kimmm^^ 

ffi-rsMfix-^) tc>rfLT^ffii(3-Fck[i](t)©S 
K 

S[l](t)= E sk[i](t) 
k=l 
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**Mfix-^© 1 i^yiP;l/©ffii(3-F^it32ffr2.o 
cl tl 6 © it32ft $ tl/c 3 - F ^ffl (/ \ ^- X/ Ffi^f 

x-^^ffii(LT«ffii(fi^f (-t-x/r^Ffi^f) ^^fe 

a . L /£ ^- ti^^'ti©-^- X/ ^ y Ffi^f t «Mrg t © 

RFif«©Mfifi^f^ftitLTMfi-r 
So SfifiiJ©Sfix-^ftit^gTa. SfiL/cRFif 
«©Sfifi^f e.-^-x/r^ Fif «©Sfix-^ ^ftit 

10 L. ISW^S-nMSo ISW^STa. ftitL/cffii(3- 
F t ^-©ffii(3- F©ft$©S»fS©it323- F t ©fl 
W^ffoTSicn-F^^feitL. ^-©ffii(3-Ft-^- 

■r2.Mfix-^©Sfix-^«Sfit LTtB^-rSo 
[0 0 0 6] c:©cidtc, *58Bi5Ta. i-3©Mfi/itc 
«»fi#ffi-rsMfix-^©ffii(3- F^. Mfi/iH^r 

1 ^©ffii(3- F t F©S»fS©it32 

3 - F t ^fflv^s t i D . 1 ^©Mfi/itc«»fi# 
ffi-r2.Mfix-^©tistiiitt*WM$ti OT^. 1-3 
©Mfi/i rt©Mfix- ^ T t . ^Mfix- ^ ©ti 
mmmmm^ti) . ^-/irt©ffi©Mfix-^*^e. 
©=F?ij>fi^f < ;4 f5 , sfix- ^ ©fs D **^?iS^J>-r 

2.0 f^^oT. l|fft2SS^»?*T§2.©Ta&2,o 
[0 0 0 7] 

[^*M] S-f\ *58BI5©^»Mt^*3(t2. CDMAgB 

Mfix-^*^5?^tc^fflLT(/^2.t©©R Flf«©Mfi 
fi^fS[i](i)a. (1) ©i^tcS^tlSo 
[0 0 0 8] 
[Si] 



= E ak[i](t). 



ck[i](t) • wk[i](t) . Ki](t) 



(1) iS:tc*3(/^T. ak[i] (OastMt tclol/^T i /i©M 

fix-^k (fiL. k = i~K) i^mmhfcMm'f-^ 
(tMx-^) 7°^x 1 a&si/Hiv-r-fx 1 t 
s^tiSo c:©Mfix-^ak[i](t)a. lyyt^ji'mmrs 

T a©PEgagftLa(/\ ck[i](t)a, BfMt tClol/^T© 

ffii(3-FTa&f3^ liyyt^Jimi^MLTN (Ta = N 

• Tc. flLT caffii(3-F©-:f-y7°iJtPEgft) fS©}i 

fi^t-3o wk[i](t)a, BfMt tc|o(/^T©[t323-FT;> 
u 

R(t)= £ s[i](t) 
i = l 



CD 



1 lyyt^jmi^MLzmmmh • n (t a = l • 

t) fS© 



N • Tw, flLTwa[t323-F©-9^-y 

tSdSo x-^^' F;i/ffii(jlfitc*3(t2. 
L/cR Fif«©Sfifi^fR(t)a. Mfi/i^ 

(2) ©i^tcS^tlSo 
[0 0 0 9] 

[i(2] 

■ • ■ (2) 



1 i/y;P;i/KPEgt^*3(/^T i /i©fi^f^^^tB'r2.Ji1a•a^ 



3 



wk[i](t)tcm-r2.o ^-LT. Mfi/i i /itcloV^TfSffl 
L. fi-^Mfi/ii t^fflL/cffii(3-Fck[i](t)-wk[i] 

it) t(DmmimtmL. ^ni^mmin^^tmt^ * 

1 L-lf 

bk[l]= - 2 ECt) . ck[l](t) 
L-N t=l 
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x-^it^^©tB*ai^is: (3) ©i^tcs^tiSo 
[0010] 
[i(3] 



• nk[i](t)dt 

• • • (3) 



S^oT. tilifi©?nbk[i]a, (3) iS:©it323- Fwk 
[i] (t)tc'^*-;l/i/a • 7^V-;l/3-F©<i^ait32 
3- F^fflv^/cigi^. ^-ti^^'tion- F©tiSWi^ 

(fiP^^ Wi©Mbk[i]^^^Bfr2.c:t*^^iItgT 

©CD M AgB©«itM^0 1 2 icmto m 1 a 

*58Hi§©^*M^^-r C D M AS«©MfifiiJ©Stg7n 
-y^'B. &t;02aSfifiiJ©«tg7n-y^'0Ta&2,o cl 

(SAT. Dsptv^d) mmmm^f^v-'fcmwmm 

#T«i?Sc$tlT(/^2.o 01 tc^-rCDMAgBOMfifiiJ 
Ta. ffii(3-Fck[i](t) (flL. k=l~K) 
■r2.ffii(3-F58^fegPl 1 it323-Fwk[i](t)^58 

a^feitgPl 3©A*fiiJt^aiE$tiT(/^2.o n-FM^feit 
gpi 3 a. ffii(3-Fck[i](t)t[t323-Fwk[i](t) t 
^SWLTffii(3- Fck[i] (t) -wkLi] (t)^^feit-rsS 

fg^^TL. ^tie.©ffiMiw«»©ffii(Sii!!n 4-1 

~1 4-K©AMiJt^aiE$tlT(/^2.o 

[0 0 1 1] «S©ffii(SI)lgP 1 4 - 1 ~ 1 4 -Ka. 
A*Mfix-^ak[i](t) (flL. k=l~K) 
- Fck[i] (t) -wkLi] (t) t ^flWtc i oTffiicL. 
X/r^ Ffi^f Fdk[i] (t) ^^fej^-TSS 

fg^^r LTl/^So 1 4 - 1 ~ 1 4 - K 

wgpi smm^riTv-'^^ mwmi sctti^tijt. « 
Mrs If [\]{t)^mfi^T^mmi&m&i eiDtamitic 

lagpi 7 a. «ffii(3-Fdk[i](t) tSSMrgif [i](t) t 
^flWLTR Flf«©Mfifi^fsk[i] (t) ^tB^-TSSfg 

^^TL. ^-©tBMiJt^Mfiryf-fi 8*^gi!$tiT(/^ 

So clclT. ffii(3-F58^fegPl K [1323- 

1 2. 3tci-3Tffii(3-F^feit 
^g*^«it$ti. mmmmm 1 4 - 1 ~ 1 4 - KRmu 

WW' 1 5 i oT-^-x/r^ Ffi^f^feit^g*^«it$ti 
Ti/^So s/c. mmimfi^mi 6&t;fiagi)igpi 7tc 



C DMAgB©SfifiiJTa. R Flf«©Sfifi^fR(t)^ 

Sfi-r2.Sfi7yf-f2 1 «mif [i](t)^58^fe-r 

S«Mrg58^fe!!P2 2 t^fl^. ^tie.*^Sa«il!!P2 3 

©A^ijt^aiE^tiTv^So sa«ii!!P2 3a. sfifi 
^fR(t) tSSMrgif [i] (t) t^flWLTfiafi^fu(t)^ffi 
^-rssfg^^TL. ^©ffi^iijtc. ^fiafiifu(t)©flj 
MrSit^^^^S LT-^-x/r^ Ffi^f E (t) ^tB^-r 2. n 

20 -/'^X7^';^^g|52 4©A;^filJ*'^aiE$tlT(/^?.o S 
c:©CDMAgB©SfifiiJt^a. ffii(3-Fck[i] 
(t)^58^fe-rsffii(3-F58^fe!!P2 5 Bs^n-Fwk 
[i](t)^58^fe-r2.it323-F58^fegP2 6 t^^fMSti. 

^-tie.©tBM»^3- Fa^feitgP2 7 ©AMijt^ait^ 

tlTV^So 3-Fa^feit!!P2 7a. ffii(3-Fck[i](t) 
tlt323-Fwk[i] (t) t^flWtCioTffii(LTffii(3 
- Fck[i] (t) -wkLi] (O^^fefiSc-rsSfg^^TL. ^©ffi 
*fiiJ*^tililS»:gP2 8©A*fiiJt^aiE$tlT(/^2.o tin 

IS»:gP2 sa. -^-x/r^Ffi^fE(t) tffii(3-Fck 
50 [i] (t) -wkLi] (t) tCtililgW^tf oTWiO^nbkLi] 

^Sfix-^«Sfi (Wis. tLTta 

F58^fegP2 5. it323-F58^fegP2 6. n-FM^feitgP 

2 7. Rummmwm2 8ici:-DTmwm^f^mf^^rL 

Tl/^So ii(±©<i^tc«jt$tl2. C DMAS«©SfifiiJ 

©Wft (1) tMfifiijowft (2) ^^Kiymmt^o 
[0012] ( 1 ) 01 ©MfifiiJoWft 

^ak [i] (t) mM.m(Dmm.mmw 1 4 - 1 ~ 1 4 - k 
n^'nxfj-^n^o -t?. iAm=i-¥m&i ira. 
Mfi/i ©«»©Mfix - ^ ^rasilTfSffl -r 2. /c i6 © 

ffii(3-Fck[i](t)^58^feL. n-FM^feitgPl 3-nM 
So c:©ffii(3-Fck[i](t)a. • 
-;]/ (Walsh Hadamard) 3- F©^ ^ ^[tiin- F\ P 
N3-F\ (Gold) E-i/-X-y-9^ 

(BCH) 3- F©<i ^ -y 3- F^^iJ©<i ^ 
50 [t323-Fa2.ffii(3-FTa&2.o S/c. [1323- 
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(5) 

7 

^it32ffr2./ci6tcfSM-r2.it323-Fwk[i](t) 

L. n-FM^feitgn 3-\M2.o c:©it323-Fwk[i] 

a. Fck[i] (t) t [1323- Fwk[i] (t) t^flW* 

dk[i](t)=ak[i](t) -ckLiKt) 

«»©«ffii(3- Fdk [i] (t) a. OTgp 1 5 

ti. fiasiiigpi 7-\Me.ti2.o ^mmmwA tvi±. w 

OTSn 5*^e>tB*$ti2.«ffii(3-Fdk[i](t) 

sk[i](t)=dk[i](t) • ^ [i](t) 

( 2 ) 02 ©SfifiiJ©S)ft 

ftTa. Mfifiij*^e.Me.tiT§/c (2) ^-vm^n^^ 

U(t)=R(t)^ [i](t) 

n-/^X7^';i/^gP2 4Ta. fiafi^fU(t)tc^StiT 
(/^SJlMrgif [i](t)©if [i]jt^Hcf|-iJ:/c-^-X/r^F 20 

3-F58^fegP2 5Ta. Mfi/i i /iTfSfflL. ^-©Mfi 
/i i /i©^-tl^^'tl©Mfix-^tc^fflL/cffii(3-Fck 
[i](t)^58^feLT3-Fa^feitgP2 7-\#^2.o $6 

tc, [t323-F58^fegP2 6Ta. mmmn^^iy^mi 
X- ^ ^miitr^ fcmz.\m l /c as^ n- Fwk [ i ] (t) 

gP2 7Ta. A*$ti/cffii(3-Fck[i](t) t[t323- 
Fwk[i] (t) t^flp:tci-3Tffii(LT^^©A*x-^ 30 
k©ffii(3- Fck[i] (t) -wkLi] (t)^^fejtL. ^-ti^ti 
lilgWgP2 8-\M2.o tililSWgP2 8Ta. n-/^X7 

3- Fa^feit!!P2 7 *^e>ffi^$tl/cA*Mfix-^ak 

[i] (t) i^timvrdm.^- Fck[i] (o -wkLi] (o t ©ti 

mimm'j^y. (3) is:©<i^awi©»k[i]^fi 

(3) iS:©it323-Fwk[i](t)tC'^*-;l/i/a • 
-;l/3-F©<i^a^t3^3-F^ffl^/^/cJi1a•^ ^-ti^^'ti 

[0 0 13] ii(±©cidtc, Mfi/i©^ 

A^Mfix - ^ ak [ i ] ( t ) fSM -r S 3 - F ck [ i ] ( t) 

^[1323- Fwk [i] (t) ^ffl(/^Tit32ffr 2. i ^ L/c© 

^Mfix-^jlfitC|3ftSffii(3-Fck[i] (t) -wkLi] 
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S 

* L. ^^©A^Mfix-^ k ©ffii(3- Fck [i] (t) -wk 
[i] (t)^^feitL. ^©ffii(3-Fck[i] (t) -wkLi] (t)^ 
«»©ffii(SI)lgP 1 4 - 1 ~ 1 4 - K tc^-ti^^'tiA^-r 
2. o 1 4 - 1 ~ 1 4 - K Ta. A^M 
fix-^ak[i] (t) Fck[i] (t) -wkLi] (t) t ^ 
flWtcioTffiiCL. i^iS: (4) ©i^a-^-X/r^F 
fi^fTa&S«ffii(3- Fdk[i] (t)^^feit-rSo 

• wk[i] (t) • • • (4) 

L. i^iS: (5) ©i^^R Flf«©Mfifi^fsk[i](t)^ 

• • • (5) 

*fia«i)igP2 3-\Me.ti2.o fia«i)igP2 3Ta. sfi 

!!P2 3*^e>ffi^$tl/c«Mrgif [i](t) t^flWL. i^iS: 
(6) TS$tl2.fiafi^fU(t)^tB^L. 3-/^X7^- 
;l/^gP2 4-\M2.o 

• • • (6) 

fgTa&So ^-©Sff^MtLTa. M^a"^©<i^at© 
tmmmmi 4-i~i 4-k& 

mmW^ 1 5 T«it$tl2.-^-X/r^ Ffi^f ^feit^g 

t . ssMrgjg^fegp 1 6 Tkxsmmmm 1 7 T«it$tis 
Mfifi^f ^feit^g t 0^J^^5l-©«itt^Sff^ LT t i 

(b) 02tC|oV^T. «MgP58^fegP2 2. fiaflilgP 
2 3&t;n-/^X7^';l/^gP2 4T«i?Sc$tl2.Sfix- 
^ftit^gt. ffii(3-F58^fe!!P2 5. [t323-F58^fe 

2 6 . 3- FM^feitgp 2 7 immwmww^ 2 s 

(c) 0i&t;02Ta. Mfi7yf-fi 8tSfi7 
yf-f2 1 t^fSttT(/^2.*\ ^-©SfifiiJtMfifiiJ©!!! 

Mi7yf-fi 8tSfi7yf-f 
2 1 1 *©7yf"fTitfflL. ^ryf-ftc^'-rgfg 

[0 0 14] 

[58Hi§©?illl] ii(±Plfflt^lKHi§L/cidtc, ifmmi^i^ 

sfix-^ftit^g^ &t;is»:^g^fstt/'c©T\ mm 

/i©^Mfix-^tcfSM-r2.ffii(3- F^. [1323- F 
^m^^TUilitt^^hizx^.. Mi/i©Mfix-^ 

^S^^ti^Tt) . Mfi/i©^Mfix-^jlfitcioft2. 
ffii(3-F©tiStilifi^jfPMT§So ^©/ci6. Sfi 
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r- ^ ©fa D *^ffi?iiT§ 2. o 



m 1 ] *58Hi§©-^*M^^-r C D M AS«©MfifiiJ 

[02] ^mm(D-mmim^st c d m a s«©sfifiij 



11,25 
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